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The occurrence of the epiphytic diatom Lemnicola hungarica on different
European L emnaceae species

Krisztina Buczko

Department of Botany, Hungarian Natural History Musn H-1476, Budapest Pf. 222, Hungary

Abstract: The substrate specificity dfemnicola hungaricg Grunow) Round et P.W. Basson was studied on
five Lemnaceae species using material from thédatarm Generale of the Hungarian Natural Historyskum.
Diatom assemblages inhabitingemna minor, Lemna gibba, Spirodela polyrhimad Wolffia arrhiza were
dominated byl emnicola hungaricain contrast to assembladges loemna trisulcadominated byCocconeis
placentula An initial or post-initial cell ol.emnicola hungaricahas been found in the studied material.
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Introduction hungaricum and its Lemnaceae hosts was
probably one of the main reasons for erecting
Lemnicola hungaricgdGrunow) Round et P.W. and naming the monospecific genusmnicola
Basson is a common, widespread diatomby ROUND and BASSON (1997). In 1993
occurring all over the World. Sometimes it isGOLDSBOROUGHpresented a complex survey on
very abundant in biofilms formed on variousthe ecology of common duckweed epiphytes,
submersed objects in freshwaters. includingLemnicola hungarica
In terms of its general appearanceAdditional details, including ultra-structure,
Lemnicola hungaricais a very characteristic plastid morphology and ecology dfemnicola
species, well recognisable especially with itdhungaricaare discussed in ARCIA & FONSECA
raphe valve. Maybe its most characteristioE SouzA (2006). They also mention the
feature is the thickened, usually asymmetricoexistence of this diatom and some unnamed
central stauros on the raphe valve, which reachdél®ating plants, without any further information
the margin. The stauros is absent or very reduceabout the host specificity ofLemnicola
on the rapheless valva. The striae are biseriathungarica
and the distal raphe ends curve in opposite It has been unclear whether every
directions. These features can only be well seettuckweed species could support the populations
on SEM pictures. The shape of the valves aref Lemnicola hungaricar it isLemna minothat
linear-elliptical-lanceolate, with broadly roundedlives in coexistence with it? For studying the
ends. distribution ofLemnicolaon Lemnaceae species
Only a few diatoms are known to live in specificfirst we had to find duckweed populations
habitats. One of them isemnicola hungarica containing a single species. In most cases the
that, according to the literature, is typicallyspecies of Lemnaceae can only be collected in an
attached to the roots of the common duckweedssociation that is the thick, floating mats of
(Lemna mingr. Lemnicola hungarica was duckweed containing several Lemnaceae species.
described from Lake Balaton (Hungary) asConsequently, such composite samples are not
Achnanthidium hungaricum in 1863 by suitable for studying host preferences. However,
GRUNOW. Already in the original description of different exsiccate materials could provide a
the species it was noted that it's habitagood possibility to answer questions on this
preference was “in lacunis parvis inter radiculamatter.
Lemnarum”.
Later (1930) HISTEDT commented on the Material and methods
‘(‘)ccurrer)ce of Aphnant_hidium hungaricaas Five species of Lemnaceakefmna minor, L. gibba,
anschelnend mit _Vor“ebe aremnd. _Th's L. trisulca, Sirodela polyrrhizaand Wolffia arrhizg
conspicuous  coexistence ofAchnanthidium \ith specimens originating from various countries
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and preserved in the herbarium of the HungariatCamera FinePix S2 Pro). Scanning electron
Natural History Museum (BP) were studied (Fig. 1.,microscopy was performed with a Hitachi S-2600N.
Tab. 1.). We followed the nomenclature of REAMMER &
Altogether 18 samples were analysed. The ANGE-BERTALOT (1986-1991) and ®&uUND and
samples were treated with hot,®}, to eliminate BASSON(1997).
organic material, including all the tissues of Standardized Principal Components Analysis
Lemnaceae. The cleaned material was mounted ifPCA) was carried out with the selected data by the
Zrax (refractive index is 1.7). Relative abundancks program package SYN-TAX2000 ¢BANI 2001).
diatoms were calculated after counting 400 valvesThe taxa that occurred in more than the 20 % of
For light microscope analysis a LEICA DM LB2 was samples were taken into account in the PCA analysis
used (100 X HCX PLAN APO, and Fujifilm Digital

Fig. 1. Locations of the studied samples in différountries of Europe (Ltri kemna trisulcalLgib —Lemna gibbaLmin —
Lemna minoySpol —Sirodela polyrhizaWarr — Wolffia arrhiza.

Results and discussion studied samples is presented on Fig. 2 and
Fig. 3.

Lemnicola hungaricavas found in every sample, During the study only 47 taxa could be
but its abundance varied over a wide range: thesistinguished. The dominant diatoms on different
were samples where the occurrence was &kemnaceae species weleemnicola hungarica
floristic detection level, whilst in other samples(Grunow) Round et P.W. Basso@occoneis
the species was dominant (99%). Theplacentula Ehrenberg, Achnantidium
morphological variability of.emnicolain the minutissimum(Kitz.) Czarnecki,Gomphonema
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parvulum Kiitzing, Navicula cf. subminuscula is very low (Tab. 2.). The Shannon-Weiner
Manguin, Amphora venetaKltzing, Nitzschia diversity always was less than 3, generally less
sp., Gomphonema gracileEhrenberg,Eunotia  than 2, but its minimum value was 0.13. The
bilunaris, (Ehrenberg) Mills, Gomphonema percentage distribution of dominant taxa varied
olivaceum (Hornemann) BrébissonEpithemia on different Lemanaceae specied.emnicola
adnata (Kutzing) Brébisson andrFragilaria sp  hungaricais most abundant oBpirodela Lemna
(Tab. 2.). Only these taxa were taken intgibba and Lemna minor On these hosts more
consideration in this list that occurred in at teasthan half of the diatoms cells belonged to
20 % of the samples. Lemnicola hungarica In the case ofWolffia,
The dominant and subdominant taxa fitLemnicolais also the characteristic diatom in its
very well with the earlier published duckweedcoating, but its percentange abundance is less
floras (e.g. ®GLDSBOROUGH 1993). Lemna than 50 %. Whilst olhemna trisulcal.emnicola
minor in Canadian lakes was inhabited byis just one of the minor taxa, these coatings can
Amphora veneta, Cocconeis placentula, Eunotibe charactised by Cocconeis placentula
bilunaris, Gomphonema parvulum, Epithemiadominance.
adnata (5 %). This floristical similarity may The result of PCA analysis (Fig. 5) has
suggest that the diatom assemblages orevealed the significance of Cocconeis
Lemnaceae are characteristic to theirs hostplacentularelative toLemnicola hungaricaAxis
Their spatial and seasonal distribution is alsd accounts for 68 % of total variance, while the
very similar. axis 2, for 15 %. Altogether, the first 2 axes
In our samples the species richness imccount only for 83 % of total variance.
individual samples varied between 3 and 12 that

Table 1. List of the samples (Lemnaceae speciew frterbarium Generale of Hungarian Natural Historyskium).
Abbreviations used: i.n. — inventory number of therbarium sheet (BP), coll. — name of the collectod the date of
collecting; t.s. — the text of the label of thelbaium sheet;

Duckweed species BP number and |Detailed (all available) information from the sheet
code
i.n.:
515913 coll.: N Jacobsen (15.09.1969); t.s.: Hab. Ponsbeiated with_emna minoy
Spoll Ranunculus aquatil, Potamogeton natan€eratophyllum demersum
Zealand: Ermelunden near Lyngby, Copenhagen; exdticseum Botanicum
Hauniense, Plantae Vasculares Danicae Exciccatae.
474408 coll.: W. Laurén — Hj Hjelt (15.09.1969.); t.s.: t@bottnia australis, Gamlg
Sirodela polyrrhiza (L) Spol2 \Vasa, in aqua stagr!ante. in .fossa.;'exsicc..: Plgﬁi@mdiae Exsiccatae
Schleid : Museo botanico Universitatis Helsingforsiensisrifisttae.
’ 47394 coll.: A. Ferioli (06. 1909.); t.s.: Loc: AemiliaFerrara, in aquis leute
Spol3 fluentibus del Po di Volano et del Canale di Centice: Flora ltalica
Exsiccata Series Il. Adr. Fiori et A Béguinot.
47409 coll.: Zupari¢ (sine date); t.s.: Carniolia. In stagno ad pagurorawas
Spol4 prope Rudolfswert, 200 m. s. m.; exicc.: A. Paufilora Exsiccata
Carniolica.
47443 coll.: Ch. E. Boldt. (05.09.1893.); t.s.: Regio Absisnpar. Lojo, Humppila
Ltril in lacu Hormasjo, in fundo in aqua 40 m alta.; exsiPlantae Finlandiae
Exsiccatae Museo botanico Universitatis Helsingémsis distributae.
47444 coll.: A. Béguinot, misit P. A. Saccardo (12.04.1905.: Venetia -Patariun
Ltri2 (Padova) in piscinis R. horti botanici, copiosaice.: Flora Italica Exsiccata
Series Il. Adr. Fiori et A Béguinot.
47415 coll.: F. Krawiec (03.07.1935.); t.s.: Poan®strow Tumski. Martwa odnoga
L . Ltri3 \Warty. In flum. Wartae alveo derelicto.; exicc.:$Ray Polskie — Planae
emnatrisulcal. ; .
Poloniae Exsiccatae.
301335 coll.: N Jacobsen — J. Svendsen (13.09.1969)Hab: bog; ass. withemna
Ltri4 minor, Typha angustifoliaHydrocotyle vulgarisDrepanocladus aduncus
Zealand Staunstrup Mose, S of Rgnnede (T.B.U. [#9ta); exicc.: Museu
Botanicum Hauniense, Plantae Vasculares Danicaegataie.
537382 coll.: 10.06.1970.; t.s.: Comm, Tg. Trotus: in mERogozdicta Alt. 260
Ltri5 msm; exicc.: exicc.: Flora Exiccata Districti Bacawsis (Romania), A
Museo Sientiarum Naturalium Bacoviensis Edita.
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Cont. Table 1.
537121 coll.: D. Mititelu — N. Barabg@— L. Mititelu (10.06.1970.); t.s.: Comm.
Lminl Cotofinesti: prope pagum Bgani, in lacului silvae Chetyidicta, intra ass.
Lemn¢-Utricularietum So6 38, Alt. ca 250 m.; exicc.: Flora Exiccatatfis
Lemna minor L. Bacoviensis (Romania), A Museo Sientiarum NaturalBanoviensis Edita
484034 coll.: N. Vyhodcevski (24.09.1954.); t.s.: Bulgaaiastralis in aquis
Lmin3 stagnsntibus circa urb. Plovdiv.; exicc.. InstitatBotanicum Academiae
Scientiarum Bulgariae, Plantae Bulgaricae excicoaed. V
47308 coll.: A Ferioli (06.1909.); t.s.: Aemilia Ferrama foveis in quibus Canna
Lgibl maceratur, prope urbem frequens; exicc.: FlordclaExsiccata Series
Adr. Fiori et A Béguinot.
47303 coll.: C. Cedercreutz G. Aberg (26.07.1933.); t.¢anélia, par. F6glo,
Lemnagibbal. Lgib2 Klavskar, Ostra Gregesklappen, in aquula in mamtegjmare. cfr.n. 553,

1100; exsicc.: Plantae Finlandiae Exsiccatae Mbs¢éanico Universitatis
Helsingforsiensis distributae.

66829 coll.: E. Topa (22.07.1938.); t.s.: Moldava dislesi. In stagnis ad vicu

Lgib3 Ungheni una cum L. minor alt. cca. 65 msm.; exditara Romanis
Exiccatat.

0721118 coll.: K. Fiala (27.09.1962); t.s.: Moravia meridistr. Breclav, in stagno

Warrl alvei vetusti ad ripam dextram fluiminis Dyje meeich versus a pago

Pasohlavsky, cca. 180 m. s. m. una &pirodella polyrrhyzatLemna sp
exicc.: Flora exciccata Republicae Socialisti€eehoslovacae Instituto
Botanico Universitatis J. E. Purkyne, Brno edita.

47460 coll.: Z. Czubhski — F. Krawiec — G. Rafalski (28.05.1935.); tWojew.
\Warr2 poznaiskie — palat posnaniensis w torfiance na wielkinfowisku w
Bagnach k. Obornik — Bagna pr. Oborniki in foveisurfosis; exicc. Plantag
Poloniae Exsiccatae.

47483 coll.: G. Gola — O. Mattirolo (10.07.1907.); tlec: Pedemontium — Augustae|—
Warr3 Taurinorum (Torino) Loco dicto Subbioni di camtoam aquitrino ad
dexternum latus uriae ferreae quae gennam dugiepk€asello ferroriario alt
250 m circ.; exicc.: Flora ltalica Exsiccata Seliegdr. Fiori et A Béguinot.
47487 coll.: A Rakoczi (07.08.1897.); t.s.: Prov. Kiew.dquis Stagnantibus propge
\Warrd p. Smiela distr. Czerkasy.

\Wolffiaarrhiza(L.)
Hork ex Wimm.

Fig. 6. present the results of PCA anlysis on thetudied by means of scanning electron
samples. The diatom assemblages of the differenticroscope. It is a well-known fact that the
Lemnaceae species are grouped together in spatial microdistribution of the epiphytic diatoms
well defined cluster, howevetemna trisulca on the leaf and root of duckweeds is chracteristic
forms in a well separated group. and different (Round pers. com.). Within a few
To summarize the above results, it can benillimetres the species richness as well as the
concluded thatLemnicola hungaricadoes not diversity changes markedly (e.g. Goldsborough
prefer every Lemnd, but it is tightly attached to 1993). The diatom assemblages are different on
well definable taxa of the family Lemnaceaethe surface of phyllosphere and on the different
(Wolffia and Spirodela One of the most parts of the root (Fig. 4.) The intact coating of
remarkable results of our study is th&mnicola the bottom of the leaf is covered almost
hungarica is not the main epiphyte diemna exclusively by Lemnicola hungarica Moving
trisulca. The diatomCocconeis placentulavas away from the leaf, along the root, more and
the characteristic epiphyte in the five samples ofmore species can penetrate to the uniform
Lemna trisulca while Lemnicola hungaricavas coating that consist dfemnicola It is supposed
conspicuously rare (less than 1 %). In contrasthat the presence or absence, as well as the
Lemnicola hungaricavas a main component of position of diatom species on the surfaces must
the diatom assemblages &irodela polyrrhyza be controlled by some chemical or
and onLemna minorandL. gibba In addition, physicochemical factors (Round pers. com.). To
Lemnicola hungaricavas the dominant epiphyte prove the existence of chemical factor, further
on the tinyWolffia arrhiza studies are required. Notwithstanding the
Besides the biogeographical distribution ofcomposition of duckweed epiphyton looks stable
diatom assemblages of duckweeds somand the species richness is low all over the
observation was also made on much smalleWorld.
scale. SolitaryLemna plants [.minor) were
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Fig. 2. The morphological variablity @emnicola hungarican light microscope: Figs a-e. and g-k. in valvew; Fig. f. in
gridle view. Scale bar is Jm.

Fig. 3. The SEM pictures dfemnicola hungaricaExternal view of the raphe valva (a, d), and rapslivalva (g); internal
view of raphe (f) and rapheless valva (c); the whalstule external view (b,h); note an asymmatrityaline central area,
stauros on the raphe valva, its reduction on rasiselalva and the distal raphe ends curved in dppdisections. Scale bar
is 10um.
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Fig. 4. The spatial microdistribution of the epifibydiatoms or.emna minoi(SEM, without acid cleaning). The dense
coating on the leaf underside is composed of maiatyinicola hungaric4a); middle parts of the root surface are inhabited
by a diverse assemblage witmmphonemap. div. (b) Fragilaria specimens occure on the root tips (c).

During the investigation a probably initial Finally, these data would greatly assist work on
or post-initial valva oL.emnicola hungaricawas vegetational historical reconstructions.
found. Sexual reproduction has been documented
in only a very few diatom species@BND et al.
1990), especially in natural or seminatural
conditions (PULICKOVA & MANN 2006). Sexual
events in diatoms usually need to be studied i
diatom clones growing in cultures.EQUSON &

Cqcpla
Lemhun

Lowry 1993). Nothing has been published or | % Ampven
. . . . 2 ; ’Funsp

sexual reproduction inLemnicola hungarica o Frasp NS o
One initial cell was found in an Italian sample of Navsub = ol

. . . Gomcla
Sirodela polyrhiza (BP 47394 Flora ltalica .
Exsiccata, Fig. 7). This initial valva has more - Achmin
rounded shape than the vegetative cells, almo Gompar
twice as long (7Qum) as the average length of Ris 1
cells. Note the irregular striae pattern on Fig. 7. S _

ig. 5. The result of PCA analysis (diatom species

Only one such valva was observed during withi
more than 10 000 vegetatit&mnicolavalves.
Otherwise, the sexual reproduction of diatoms
nowadays is in the focus of research because
their potential use in nanotechnologylRAANY
2005).

Results of research on the coexistence ¢
Lemnicola hungaricaand the duckweed species
may  provide useful data in the
palaeolimnological reconstruction of ponds anc
lakes. Accumulation of Lemnicola in the
sediment layers can be an evidence of the origi
of organic matter in sediment BLICKOVA et
al. 2005). Further research on the occurrence afiép- 6. Ordination diagram of sample scores (PCBfyi ¢
distribution of Lemnicolashould be focused on ;?)rglnf‘é';'riﬂg;"g(')?y:rhggyn\?vg'r?&%'[f?;”a:rhiezgna minor
autecology in context to eutrophication and
changes in countryside (forests exploitation).

abbreviations see Tab. 2).

\25|LtrilLtrid

-0,55'
) 0
Axis 1
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Fig. 7. Initial or post-initial valva ofLemnicola
hungarica
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